


Table 6-8: No-build Condition Compared to the Build with Mitigation Condition Intersection AM and PM Peak Hour Operations Analysis (continued)

No-build Condition Build with Mitigation Condition

Lane AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour

Group

Intersection and Approach

Delay Delay Delay Delay
(sec/veh) LOS Check (sec/veh) LOS Check (sec/veh) LOS Check (sec/veh) LOS Check

23(1-95 NB On-ramp & Commerce Street (Signalized) °

EB (Commerce St) L - - 1.8 A - - 1.8 A

EB (Commerce St) T - - 0.1 A - - 0.1 A

EB Overall (Commerce St) - - 0.2 A - - 0.2 A

WB (Commerce St) T - - 6.1 A - - 6.1 A

WB (Commerce St) R - - 5.4 A - - 5.8 A

WB Overall (Commerce St) - - 2.8 A - - 6.0 A

Overall - - [ 2s A |eass - N e A |lPass
24 [Frontier Drive Extension & Metro Station (Signalized)

WB (Metro Station) L 31.3 C 23.4 C 30.1 C 42.0 D

WB Overall (Metro Station) 31.3 C 23.4 C 30.1 C 42.0 D

NB (Frontier Dr Ext) T 27.1 C 22.0 C 30.6 C 26.5 C

NB (Frontier Dr Ext) R 30.1 C 19.4 B 34.0 C 17.0 B

NB Overall (Frontier Dr Ext) 29.2 C 22.0 C 32.9 C 26.4 C

SB (Frontier Dr Ext) to Driveway L 23.6 C 21.2 C 28.7 C 39.6 D

SB (Frontier Dr Ext) L 14.5 B 18.2 B 17.0 B 32.6 C

SB (Frontier Dr Ext) T 0.1 A 0.0 A 0.2 A 0.0 A

SB Overall (Frontier Dr Ext) 14.3 B 16.0 B 14.1 B 28.3 C

Overall 16.4 B [JPass) 187 B [P 165 B [JPass) 282 c [Pass]
25 |Frontier Drive Extension & Metropolitan Center Drive Extension ¢

EB (Metropolitan Center Dr Ext) LR 14.8 B 13.3 B 4.3 A 10.5 B

EB (Metropolitan Center Dr Ext) R - - - - - - - -

EB Overall (Metropolitan Center Dr Ext) 14.8 B 13.3 B 4.3 A 10.5 B

NB (Frontier Dr Ext) LT 4.3 A 1.4 A 4.6 A 8.6 A

NB (Frontier Dr Ext) T 4.8 A 8.5 A

NB Overall (Frontier Dr Ext) 2.1 - 0.5 - 4.7 A 8.6 A

SB (Frontier Dr Ext) TRIT - - - - 4.4 A 4.0 A

SB (Frontier Dr Ext) T 4.5 A 4.4 A

SB Overall (Frontier Dr Ext) - - - - 1.4 A 2.7 A

Overall 2.1 N X - B 2o A B 7o A [Pass|
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Table 6-8 No-build Condition Compared to the Build with Mitigation Condition Intersection AM and PM Peak Hour Operations Analysis (continued)

No-build Condition Build with Mitigation Condition
Lane AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
Intersection and Approach Group
Delay Delay Delay Delay
(sec/veh) LOS Check (sec/veh) LOS Check (sec/veh) LOS Check (sec/veh) LOS Check

26 |Frontier Drive Extension & Site South Access (TWSC)

EB (Frontier Dr Ext) L - - - - 9.5 A 8.1 A

EB (Frontier Dr Ext) LT - - - - - -

EB Overall (Frontier Dr Ext) - - - - 5.8 - 1.6 -

WB (Frontier Dr Ext) TR - - - - - - - -

WB Overall (Frontier Dr Ext) - - - - - - - -

SB (Site South Access) L - - - - 0.0 A 0.0 A

SB (Site South Access) R - - - - 8.7 A 11.9 B

SB Overall (Site South Access) - - - - 8.7 A 11.9 B

Overall - - - - N 5.7 - B o - [ Pass]
Notes:

EB = Eastbound, WB = Westbound, NB= Northbound, SB = Southbound

LOS = Level of Service

LTR = left/ through /right lanes

LTR/LTR = No-Build/Build with Mitigation

TWSC = Two-way STOP-Controlled unsignalized intersection (TWSC intersections do not have an overall LOS)
Delayis Measured in Seconds Per Vehicle.

Red cells denote intersections operating at unacceptable conditions.

A Highway Capacity Manual unable to report accurate delay using default gap acceptance values

? Intersection #7 would be removed for the Build with Mitigation Condition.

® Intersection continues to operate with a different lane configuration during the AM and PM peak hours.
¢ Intersection not analyzed during the AM peak hour

4 Intersection would operate as a TWSC intersection under the No-build Condition and a roundabout under the Build with Mitigation condition.
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6.6.5 Queuing Analysis

Synchro™ was used to calculate the 50th percentile queue lengths and SimTraffic™ was used to calculate the
95th percentile queue lengths. The SimTraffic simulations have a statistical accuracy of plus or minus 4.8 percent
error for the AM peak hour and 4.9 percent error for the PM peak hour simulations. Based on the Synchro™ and
SimTraffic™ analysis, there would be one signalized and two unsignalized intersection approaches would
experience failing queue lengths in excess of 150 feet of the No-build Condition length. The lane group within the
approach that would be operating under unacceptable conditions is noted in parenthesis. These intersections are
as follows:

e Frontier Drive and Franconia-Springfield Parkway Intersection (Intersections #17 and #18)

Note that these intersections would operate as one coordinated intersection and queues would
occur between them and not affect any upstream or downstream intersections

0 Southbound Frontier Drive (through movements) during the AM peak hour
0 Southbound Frontier Drive (left turns) during the PM peak hour
= The recommended mitigation for this complex intersection would include specific timing

adjustments affecting the operation of both intersections. Currently, Frontier Drive has eight
separate travel lanes under the Franconia-Springfield Parkway overpass, four in the
southbound direction and four in the northbound direction. The traffic signal is timed to allow
access to the northbound and southbound travel lanes at separate times where vehicles
using either direction are cleared before the reverse direction occurs. The recommended
mitigation would change the traffic signal timings to allow the southbound lanes to store
vehicles under the Franconia-Springfield Parkway overpass while they wait to turn left onto
Franconia-Springfield Parkway eastbound or proceed south on Frontier Drive toward the
Metro station. During the time the southbound vehicles are stored, the reverse moves
traveling northbound would occur. This would improve the intersection vehicle throughput and
use available pavement to the fullest extent. Under the 95th percentile queue length, a queue
might occur that extends back through the north side of the Frontier Drive and Franconia-
Springfield Parkway intersection (Intersection #17). Vehicle moves at the north side
(Intersection #17) would not be impacted because the queue beyond that point would not
impact the next upstream intersection (Spring Mall Drive).

e Loisdale Road and the Northern Entrance Road to GSA Facility (Intersection #6)

Note that this facility would operate as a truck-only access to the Springfield site and would only
impact exiting trucks attempting to make a left turn

o Frontier Drive Extension and Metropolitan Center Drive Extension intersection (Intersection #25)

Note that the driveway serving the Springfield Metro Center Phase Il planned office development
is currently designed too close to the proposed roundabout with the Frontier Drive Extension and
would need to be moved further west. It is recommended to work with the planned development to
move the driveway further west to allow more queue space leading into the proposed roundabout.
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6.6.5.1 On-ramp Lane Drop Queuing Analysis

Because Synchro™/SimTraffic™ are tools primarily designed to measure the operations and delay at signalized
and unsignalized intersections, these tools are not meant to model the effect of merges caused by a lane drop on
an on-ramp to a freeway facility. They tend to show worse conditions than would actually occur. There is a major
on-ramp from Franconia Road westbound providing connection to several Interstates (I-95, 1-395, and 1-495). This
ramp begins as a two-lane ramp, but quickly splits 300-feet downstream with vehicles destined to 1-95
southbound using the right lane and all other destinations using the left-lane. Based on the Build with Mitigation
Condition, it is forecasted that this two-lane ramp would carry 2,088 vehicles per hour with 1,695 of them (81
percent) requiring the use of the left lane. Assuming a 50/50 split between the lanes, this would result in 30
percent of the vehicles using the right lane needing to merge into the left lane.

Because Synchro™/SimTraffic™ is not the proper tool to measure this scenario, TransModeler™ was used to
calculate the 95th percentile queue lengths at the Franconia Road and Commerce Street/Loisdale Road
intersection to ensure the effect of the merge would not cause a queue on Franconia Road westbound or Loisdale
Road northbound. Based on the TransModeler™ simulation result (plus or minus a two percent error), the 95th
percentile queues would not extend back to the previous intersection. The Loisdale Road northbound approach to
Franconia Road would result in a 95th percentile queue length of 585 feet (out of a total of 775 feet of queue
space for the left-turn lanes). The Franconia Road westbound approach to Commerce Street would result in a
95th percentile queue length of 761 feet (out of a total of 1,200 total feet of queue space for the through lanes).
Table 6-9 contains the 95th percentile queue summary for the two approaches.

Table 6-9: 95th Percentile Queue for Loisdale Road Northbound Approach to Franconia Road and
Franconia Road Westbound Approach to Commerce Street

95th Percentile Queue Length
(Feet)

Lane Group Pass/Fail

Loisdale Road Northbound Approach to Franconia Road Eastbound
Lane One — Left-turn lane

Lane Two — Left-turn lane 585
Lane Three — Left-turn lane 549
Lane Five — Through lane 212
Lane Six — Through lane 290

Lane Seven — Right-turn lane

e Street Southbound
160

Franconia Road Westbound Approach to Commerc
Lane One — Left-turn lane

Lane Two — Through lane 422

Lane Three — Through lane 761

Lane Four — Through lane 413

Lane Five — Right-turn lane No Queue — Free flow
6.6.5.2 Complete Intersection Queuing Analysis

The results of the No-build Condition compared to the Build with Mitigation Condition queuing analysis for both
signalized and unsignalized intersections are presented in table 6-10. Note that the percentile values are
expressed in feet and a car occupies about 25 linear feet of roadway, including the space between cars.
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Table 6-10: Comparison of No-build and Build with Mitigation Condition Queuing Analysis

No-build Condition Build with Mitigation Condition

Turning AM Peak PM Peak AM Peak PM Peak

Lane Bay/Link

# | Intersection & Approach o oy [ength | 50th 95th 50th 95th 50th 95th 50th 95th
(feet)  Percentile Percentile Percentile Percentile Percentile Percentile Percentile Percentile
(feet) (feet) (feet) (feet) (feet) (feet) (feet) (EED)

1 |Loisdale Road/Commerce Street & Franconia Road (Westbound) (Signalized)
WB (Franconia Rd) L 590 121 169 177 232 136 187 162 269
WB (Franconia Rd) T 1,100 305 331 261 288 310 365 455 492
WB (Franconia Rd) R 605 126 - 39 - 135 181 0 282
NB (Commerce St) L 69 2 12 12 42 2 18 12 44
NB (Commerce St) T 69 12 21 8 29 11 16 8 33
SB (Commerce St) T 722 108 150 273 306 115 159 275 424
SB (Commerce St) R 400 2 189 89 365 2 200 89 #456
2 |Loisdale Road/Commerce Street & Franconia Road (Eastbound) (Signalized)
EB (Franconia Rd) L 300 110 156 72 127 110 168 72 116
EB (Franconia Rd) T 464 158 209 194 224 216 257 199 217
EB (Franconia Rd) R 350 0 71 0 136 0 77 0 143
NB (Loisdale Rd) T 1,138 199 187 313 506 206 195 335 900
NB (Loisdale Rd) R 550 0 133 0 158 0 140 0 176
SB (Loisdale Rd) L 69 6 29 0 21 6 24 0 28
SB (Loisdale Rd) T 69 6 26 0 40 5 26 0 41
3 |Loisdale Road & Loisdale Court/Mall Access (Signalized)
EB (Loisdale Court) L 200 40 63 160 40 40 160
EB (Loisdale Court) LT 846 41 95 160 41 112 160
EB (Loisdale Court) R 75 0 61 12 0 63 12
WB (Mall Access) L 147 9 30 80 122 9 32 80 130
WB (Mall Access) T 147 10 38 23 107 10 37 23 102
WB (Mall Access) R 30 0 T o [N o A o R
NB (Loisdale Rd) L 225 11 70 19 123 11 86 22 97
NB (Loisdale Rd) T 732 57 84 156 185 78 98 155 196
NB (Loisdale Rd) R 400 0 - 0 9 0 - 0 7
SB (Loisdale Rd) L 600 6 46 58 129 6 48 58 136
SB (Loisdale Rd) T 1,455 56 81 218 1020 105 136 220 910
SB (Loisdale Rd) R 140 0 34 4 112 0 70 4
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Table 6-10: Comparison of No-build and Build with Mitigation Condition Queuing Analysis (continued)

No-build Condition Build with Mitigation Condition

Turnmg AM Peak PM Peak AM Peak PM Peak
Lane Bay/Link

# | Intersection & Approach .\ | ength || 50th 95th 50th 95th 50th 95th 50th 95th
(feet)y  Percentile Percentile Percentile Percentile Percentile Percentile Percentile Percentile
(feet) (feet) (feet) (feet) (feet) (feet) (feet) (EED)

4 |Loisdale Road & Ramp from NB [-95/Spring Mall Drive (Signalized)

EB (Ramp from NB [-95) L 425 120 167 101 143 119 183 101 158
EB (Ramp from NB [-95) T 823 136 173 105 155 135 171 105 147
EB (Ramp from NB [-95) R 325 0 53 0 22 18 127 0 31
WB (Spring Mall Dr) L 1,299 12 72 91 142 7 59 90 149
WB (Spring Mall Dr) R 2,398 85 133 63 171 0 5 0 189
NB (Loisdale Rd) TR 527 124 169 147 198 126 179 207 230
NB (Loisdale Rd) R 275 0 44 0 71 0 51 0 81
SB (Loisdale Rd) L 609 8 48 31 181 4 56 31 224
SB (Loisdale Rd) T 732 25 110 54 178 24 207 54 164
5 |Loisdale Road & Metropolitan Center Drive (Met Center Dr) (Signalized)
WB (Met Center Dr) L 587 13 28 19 45 13 30 19 48
WB (Met Center Dr) R 587 0 52 0 39 0 54 0 41
NB (Loisdale Rd) T 598 50 89 38 62 52 95 43 67
NB (Loisdale Rd) R 170 0 16 0 15 0 9 0 9
SB (Loisdale Rd) L 270 1 48 0 78 1 47 0 85
SB (Loisdale Rd) T 527 4 119 0 64 12 221 0 59

6 |Loisdale Road & Northern Entrance Road to GSA Facility (Access to Building A, 66808 & 6610 Loisdale Road) (TWSC)

WB (N Ent Rd to GSA) L - - 4 - 11 - - - -
WB (N Ent Rd to GSA) R - - - - - - - - -
NB (Loisdale Rd) TR - - 0 - - - - - -
SB (Loisdale Rd) L 594 - 40 - - - 57 - -
SB (Loisdale Rd) T 598 - - - - - - - 61
7 |Loisdale Road & Southern Entrance Road to GSA Facility (Access to Building B, 7000 Loisdale Road) (TWSC) @
WB (S Ent Rd to GSA) L - - 27 - 45 - - - -
WB (S Ent Rd to GSA) R - - 50 - 53 - - - -
NB (Loisdale Rd) TR - - 8 - - - - - -
SB (Loisdale Rd) L - - 73 - 14 - - - -
SB (Loisdale Rd) T - - - - 39 - - - -
8 |Loisdale Road & Frontier Drive Extension (Signalized)
WB (Frontier Dr Ext) L 519 18 48 164 236 13 47 178 213
WB (Frontier Dr Ext) R/LR 519 0 18 0 43 - 94 - 251
NB (Loisdale Rd) T 2,409 201 261 159 219 227 306 163 213
NB (Loisdale Rd) R 300 29 2 ) 34 204 0 59
SB (Loisdale Rd) L 325 9 70 10 74 62 261 8 102
SB (Loisdale Rd) T 559 53 99 451 472 43 145 442 502
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Table 6-10: Comparison of No-build and Build with Mitigation Condition Queuing Analysis (continued)

No-build Condition Build with Mitigation Condition

Turning AM Peak PM Peak AM Peak PM Peak

Lane Bay/Link

i | IETEEEom & Ameen | ool e | 5 95th 50th 95th 50th 95th 50th 95th
(feet)y  Percentile Percentile Percentile Percentile Percentile Percentile Percentile Percentile
(feet) (feet) (feet) (feet) (feet) (feet) (feet) (EED)

9 |Loisdale Road & Lois Drive (TWSC)

WB (Lois Drive Dr) LR 696 - 51 - 37 - 54 - 38
NB (Loisdale Rd) TR 1,594 - 6 - 13 - 14 - 11
SB (Loisdale Rd) L 2,409 - 19 - 25 - 24 - 26
SB (Loisdale Rd) T 2,409 - 9 - 12 - 5 - 14
10 |Loisdale Road & Hotel Entrance/Newington Road (Signalized)
EB (Hotel Entrance) LTR 422 7 50 5 67 7 57 5 66
WB (Newington Rd) LT 664 115 236 238 412 115 214 238 373
WB (Newington Rd) R 250 0 145 0 0 96 0 205
NB (Loisdale Rd) L 200 2 13 23 63 2 11 23 74
NB (Loisdale Rd) T 573 63 112 43 64 71 115 44 76
NB (Loisdale Rd) R 365 3 94 0 59 5 104 0 63
SB (Loisdale Rd) L 500 29 103 123 180 29 98 123 202
SB (Loisdale Rd) T 566 21 53 208 244 21 55 268 398
SB (Loisdale Rd) R 450 0 7 0 20 0 6 0 80
11 |Loisdale Road/I-95 (N) Ramp C & D & Fairfax County Parkway (Signalized)

EB (I-95 NB Off-Ramp) T 409 198 304 51 105 198 344 51 99
EB (I-95 NB Off-Ramp) R 596 - - - - 0 59 0 -
WB (Loisdale Rd) L 469 93 153 234 241 94 157 254 247
WB (Loisdale Rd) R 499 146 164 432 472 173 168 518 487
NB (Fairfax County Pkwy) T 686 453 427 860 626 453 442 889
NB (Fairfax County Pkwy) R 350 75 259 21 274 95 280 20 283
SB (Fairfax County Pkwy) L 450 256 359 154 239 255 382 155 244
SB (Fairfax County Pkwy) T 628 1328 #684 535 400 1328 #660 570 379
SB (Fairfax County Pkwy) R 615 0 476 0 - 0 341 0 -

12 |Frontier Drive & Franconia Road (Westbound) (Signalized)

WB (Franconia Rd) L 450 102 138 127 171 101 138 114 173
WB (Franconia Rd) T 774 406 363 284 233 425 343 284 258
WB (Franconia Rd) TR 580 406 499 284 349 425 384 284 310
NB (Frontier Dr) L 74 84 52 44 40 81 57 79 57
NB (Frontier Dr) T 74 3 17 4 20 3 14 2 12
SB (Frontier Dr) T 441 72 115 57 91 68 107 56 97
SB (Frontier Dr) TR 240 72 111 57 117 68 122 56 115
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Table 6-10: Comparison of No-build and Build with Mitigation Condition Queuing Analysis (continued)

No-build Condition Build with Mitigation Condition

Turning AM Peak PM Peak AM Peak PM Peak

Lane Bay/Link

# Intersection & Approach .\ |angth  50th 95th 50th 95th 50th 95th 50th 95th
(feet)  Percentile Percentile Percentile Percentile Percentile Percentile Percentile Percentile
(feet) (feet) (feet) (feet) (feet) (feet) (feet) (EED)

13 |Frontier Drive & Franconia Road (Eastbound) (Signalized)
EB (Franconia Rd) L 1,067 22 55 62 118 20 57 66 126
EB (Franconia Rd) T 1,067 118 173 219 248 108 140 307 363
EB (Franconia Rd) R 800 141 - 95 - 294 4 0 28
NB (Frontier Dr) T 854 336 822 322 556 323 353 383 461
NB (Frontier Dr) R 480 0 169 184 169 0 131 0 225
SB (Frontier Dr) LT 74 7 28 8 31 10 30 5 24
SB (Frontier Dr) T 74 - - - - 10 28 5 42

14 |Frontier Drive & Best Buy/Springfield Mall Lot Entrance (Springfield Mall Lot Ent) (Signalized)
EB (Springfield Mall Lot Ent) L 199 13 26 143 13 33 143 147
EB (Springdfield Mall Lot Ent) | LTR 199 8 58 63 51 67
WB (Best Buy Ent) L 207 ~61 110 104 99 104 158
WB (Best Buy Ent) TR 207 4 47 14 43 14 130
NB (Frontier Dr) L 190 36 88 135 83 142
NB (Frontier Dr) T 562 463 220 98 170 463 154 97 200
NB (Frontier Dr) R 500 2 26 0 40 3 27 0 33
SB (Frontier Dr) L 240 53 101 93 182 53 107 126 183
SB (Frontier Dr) T 939 204 113 158 192 271 167 136 229
SB (Frontier Dr) R 300 0 28 62 63 0 30 0 90

15 |Frontier Drive & Home Depot/Springfield Mall Garage Entrance (Springfield Mall Gar Ent) (Signalized)
EB (Springfield Mall Gar Ent) [ LT 166 2 15 20 56 2 18 20 61
EB (Springfield Mall Gar Ent) R 100 0 - 0 18 0 - 0 14
WB (Home Depot Ent) LR | 256 |GG 182 53 260 |IECERN 192 53
NB (Frontier Dr) L 190 8 26 20 55 7 27 21 60
NB (Frontier Dr) T 469 155 151 69 117 134 161 66 133
NB (Frontier Dr) R 300 1 30 0 25 1 32 0 29
SB (Frontier Dr) L 310 114 163 176 239 113 162 173 247
SB (Frontier Dr) T 562 35 57 83 110 43 76 81 119
SB (Frontier Dr) R - 0 - 0 - 0 - 0 -
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Table 6-10: Comparison of No-build and Build with Mitigation Condition Queuing Analysis (continued)

_ No-build Condition Build with Mitigation Condition
Turning AM Peak PM Peak AM Peak PM Peak
. Lane Bay/Link
# Intersection & Approach o \\\n |ength  50th 95th 50th 95th 50th 95th 50th 95th
(feet)  Percentile Percentile Percentile Percentile Percentile Percentile Percentile Percentile
(feet) (feet) (feet) (feet) (feet) (feet) (feet) (EED)
16 |Frontier Drive & Spring Mall Drive (Signalized)
EB (Spring Mall Dr) L 215 47 70 81 76 48 80 82 85
EB (Spring Mall Dr) LT 2,398 48 114 84 164 49 123 85 166
EB (Spring Mall Dr) R 1,341 0 282 190 488 0 245 184 488
WB (Spring Mall Dr) LT 218 23 45 148 205 23 44 148 204
WB (Spring Mall Dr) R 218 0 35 0 105 0 34 0 101
NB (Frontier Dr) L 325 193 198 238 268 179 214 220 312
NB (Frontier Dr) T 717 235 261 311 431 235 339 465 634
NB (Frontier Dr) R 275 0 42 9 104 0 98 11 243
SB (Frontier Dr) L 200 19 50 29 81 20 52 33 90
SB (Frontier Dr) T 469 49 236 147 247 56 234 142 267
SB (Frontier Dr) R 225 0 93 6 198 1 104 6 188
17 |Frontier Drive & Franconia-Springfield Parkway (Westbound) (Signalized)
WB (F-S Pkwy WB Off-ramp) L 460 34 66 35 90 57 89 33 92
WB (F-S Pkwy WB Off-ramp)| LT 792 34 88 34 71 57 120 34 250
WB (F-S Pkwy WB Off-ramp)| R 450 0 33 0 207 0 59 0 320
NB (Frontier Dr) L 262 0 - 1 8 1 12 29 58
NB (Frontier Dr) T 262 14 47 22 42 14 71 76 76
SB (Frontier Dr) T 622 269 155 231 229 605 162 195
SB (Frontier Dr) R 375 59 325 218 318 40 309 217 247
18 |Frontier Drive & Franconia-Springfield Parkway (Eastbound) (Signalized)
EB (F-S Pkwy EB Off-ramp) L 430 196 222 223 231 166 185
EB (F-S Pkwy EB Off-ramp) LT 948 198 194 224 337 169 208
EB (F-S Pkwy EB Off-ramp) R 694 0 96 377 366 0 67
NB (Frontier Dr) T 320 101 139 22 41 315 210
NB (Frontier Dr) R 175 0 0
SB (Frontier Dr) L 262 15 31 161
SB (Frontier Dr) T 262 4 22 535
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Table 6-10: Comparison of No-build and Build with Mitigation Condition Queuing Analysis (continued)

Turning

Lane Bay/Link
Group Length
(feet)

# Intersection & Approach

No-build Condition Build with Mitigation Condition
AM Peak PM Peak AM Peak PM Peak
50th 95th 50th 95th 50th 95th 50th 95th

Percentile Percentile Percentile Percentile Percentile Percentile Percentile Percentile
(feet) (feet) (feet) (EED) (feet) (EED) (feet) (feet)

19 |Franconia-Springfield Parkway & Spring Village Drive/Bonniemill Lane (Signalized)
EB (F-S Pkwy) L 520 74 302 38 77 74 272 38 79
EB (F-S Pkwy) T 1,075 ~2874 #1320 306 266 ~3286 #1449 308 274
EB (F-S Pkwy) R 395 0 118 0 10 0 113 0 11
WB (F-S Pkwy) L 415 108 150 203 241 108 174 203 260
WB (F-S Pkwy) T 2,515 183 143 1097 409 185 162 1231 466
WB (F-S Pkwy) R 410 0 39 6 101 0 35 7 145
NB (Bonniemill Ln) L 160 37 46 13 33 37 50 13 34
NB (Bonniemill Ln) T 160 6 17 3 12 6 18 3 12
NB (Bonniemill Ln) R 160 296 0 50 296 0 51
SB (Spring Village Dr) L 250 220 248 185 220 220 233 185 228
SB (Spring Village Dr) T 830 6 93 9 49 6 83 9 69
SB (Spring Village Dr) R 250 0 37 0 129 0 35 0 127

20 |Franconia-Springfield Parkway ( F-S Pkwy) & 1-95 HOT Lane Ramps (Signalized)
EB (F-S Pkwy) L (AM)| 640 110 216 - - 121 214 - -
EB (F-S Pkwy) T 864 330 250 254 325 377 258 256 310
EB (F-S Pkwy) R (PM) - - - 0 - - - 0 -
WB (F-S Pkwy) L(PM)| 425 - - 84 129 - - 84 121
WB (F-S Pkwy) T 1,039 193 233 208 254 203 248 231 270
WB (F-S Pkwy) R (AM)] 600 0 - - - 0 28 - -
NB (1-95 HOT Lane Off-ramp) | (AM) 936 67 233 - - 75 234 - -
SB (-95 HOT Lane Off-ramp) | (PM) | 1,071 - - 0 249 - - 0 256
SB (I-95 HOT Lane Off-ramp) |[R (PM)| 1,071 - - 0 216 - - 0 226

21 |Franconia-Springfield Parkway ( F-S Pkwy)/Manchester Boulevard & Beulah Street (Signalized)
EB (F-S Pkwy) L 610 320 342 261 338 320 331 261 395
EB (F-S Pkwy) T 1,764 390 349 912 675 390 330 949 753
EB (F-S Pkwy) R 1,764 51 172 470 484 51 168 483 406
WB (Manchester Blwvd) L 375 #430 182 #487 91 206 182 347
WB (Manchester Blvd) T 813 ~695 734 825 #842 414 362 487 437
WB (Manchester Blvd) R 200 | o | 327 0 #208
NB (Beulah St) L 500 ~574 #532 ~542 #565 ~574 #533 ~542 #560
NB (Beulah St) T 1,016 #1198 #1354 IEE #1230 B Aisss
NB (Beulah St) R 315 0 174 0
SB (Beulah St) L 380 #404 65 120 217 #404
SB (Beulah St) T 928 ~466  #755  ~219 333 ~466  #733
SB (Beulah St) R 235 #238 #374 #368
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Table 6-10: Comparison of No-build and Build with Mitigation Condition Queuing Analysis (continued)

No-build Condition Build with Mitigation Condition
AM Peak PM Peak AM Peak PM Peak
i | EESEE s AR el Nanemn | B 95th 50th 95th 50th 95th 50th 95th

(feet) Percentile Percentile Percentile Percentile Percentile Percentile Percentile Percentile
(feet) (feet) (feet) (feet) (feet) (feet) (feet) (EED)

Turning
Lane Bay/Link

22 [Franconia Road & Beulah Street (Signalized)
EB (Franconia Rd) L 190 2
EB (Franconia Rd) TR 6,354 264
WB (Franconia Rd) L 350 573
WB (Franconia Rd) TR 965 114 386 197 689 116 378 173 652
NB (Beulah St) LT 659 114 167 207 265 114 192 218 327
NB (Beulah St) R 659 490 405 257 255 490 461 208 207
SB (Driveway) LTR 249 6 28 40 89 6 28 40 87
23 1-95 NB On-ramp & Commerce Street (Signalized)®
EB (Commerce St) L 515 - - 1 67 - - 1 74
EB (Commerce St) T - - - 0 - - - 0 -
WB (Commerce St) T 364 - - 48 109 - - 50 107
WB (Commerce St) R 364 - - 0 88 - - 0 120
24 |Frontier Drive Extension (F Dr Ext) & Metro Station (Signalized)
WB (Metro Station) L 400 2 20 46 104 3 18 81 162
NB (F Dr Ext) T 389 17 69 60 113 23 74 293 308
NB (F Dr Ext) R 200 51 124 0 19 57 169 0 67
SB (F Dr Ext) to Driveway L 300 238 177 86 189 275 178 155 220
SB (F Dr Ext) L 300 98 135 40 120 114 152 73 163
SB (Frontier Dr Ext) T - 0 - 0 - 0 - 0 -
25 |Frontier Drive Extension & Metropolitan Center Drive Extension (Met Center Dr Ext) ©
EB (Met Center Dr Ext) L 53 - - - - - 17 -
EB (Met Center Dr Ext) LR 53 ] 56 ] m ] 26 ]
NB (Frontier Dr Ext) LT 887 - 47 - 17 - 32 -
NB (Frontier Dr Ext) T 887 - - - 8 - 30 -
SB (Frontier Dr Ext) TR/T 389 - 12 - 2 - 19 -
SB (Frontier Dr Ext) R 175 - - - - - 20 -
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Table 6-10: Comparison of No-build and Build with Mitigation Condition Queuing Analysis (continued)
No-build Condition Build with Mitigation Condition

Turnjng AM Peak PM Peak AM Peak PM Peak

Lane Bay/Link
Group Length
(feet)

50th 95th 50th 95th 50th 95th 50th 95th
Percentile Percentile Percentile Percentile Percentile Percentile Percentile Percentile
(feet) (feet) (feet) (feet) (feet) (feet) (feet) (EED)

# Intersection & Approach

26 |Frontier Drive Extension & Site South Access (TWSC)
EB (Frontier Dr Ext) | o | 2,5 | - | - | - | - - | e | - | 27
Notes:

~ 50th percentile volume exceeds capacity, queue is theoretically infinite.

# 95th percentile volume exceeds capacity, queue may be longer.
m Volume for 95th percentile queue is metered by upstream signal. Due to upstream metering, the 95th percentile queue may be less than the 50th

percentile queue.

EB = Eastbound, WB = Westbound, NB= Northbound, SB = Southbound

LTR =left/through /rightlanes

LTR/LTR = No-Build/Build with Mitigation

TWSC = Two-way STOP-Controlled unsignalized intersection

Red cells denote approaches and lane groups whose queuing length exceeds capacity.
? Intersection #7 would be removed for the Build with Mitigation Condition.

® Intersection not analyzed during the AM peak hour.

¢ Intersection would operate as a TWSC intersection under the No-build Condition and a roundabout under the Build with Mitigation Condition.
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6.6.6 Recommended Traffic Mitigation

Recommended traffic mitigation measures were developed to address the substantial traffic impacts caused by
the addition of the Consolidated FBI HQ in Springfield. These included traffic signal optimization, road widening,
lane geometry improvements at intersections, constructing new pedestrian bridges, and changing roadway
designs to construct a roundabout instead of an unsignalized intersection. If implemented, the recommended
traffic mitigation measures would maintain acceptable traffic flow conditions based on the Springdfield Site
Transportation Agreement. The following recommendations in table 6-11 are made to mitigate the proposed traffic
impacts of the Springfield Build Condition:
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Table 6-11: Recommended Traffic Mitigation

Impact Mitigation

Optimize the traffic signals at the following locations:

o Franconia Road (VA 644) Westbound and Commerce Street
intersection

o Loisdale Road and Loisdale Court intersection
o Loisdale Road and Metropolitan Center Drive intersection

o Franconia Road (VA 644) Westbound and Frontier Drive
intersection

o Frontier Drive and North Mall Entrance intersection
o Frontier Drive and Mall South Entrance intersection
o Frontier Drive and Spring Mall Drive intersection

o Frontier Drive and Franconia-Springfield Parkway (VA 289)
westbound on/off ramps intersection

0 Franconia Road (VA 644) and Beulah Street intersection

To improve traffic operations along
the Loisdale Road and Frontier Drive
corridors the traffic signals would be
optimized and/or coordinated

Change the intersection geometry including new turn lanes at the
following locations:

o Franconia Road (VA 644) Eastbound and Loisdale Drive
intersection

0 Loisdale Road and [-95 Northbound off-ramp/Spring Mall Drive
intersection

o Loisdale Road and Frontier Drive Extension intersection

solated int i h h o Loisdale Road and Newington Road intersection

ISolated Intersections change the 0 Loisdale Road and Fairfax County Parkway (VA 286) intersection
intersection geometry including new : ) )

turn lanes (optimize traffic signal if o Franconia Road (VA 644) Eastbound and Frontier Drive

warranted) intersection
o Frontier Drive and Franconia-Springfield Parkway (VA 289)
eastbound on/off ramps intersection

o Frontier Drive Extension and Metro Station Access Drive
intersection

o Frontier Drive Extension and Site South Access intersection
0 Franconia-Springfield Parkway (VA 289) and Beulah Street

To improve traffic operations at

intersection
To improve traffic operations Construct a new roundabout at Frontier Drive Extension and
construct a roundabout Metropolitan Center Drive Extension intersection

Construct a new pedestrian bridge network and remove the pedestrian

To improve traffic operations crossing times from the traffic signals at the following locations:
construct a pedestrian bridge to o Franconia Road (VA 644) Westbound and Frontier Drive
remove the pedestrian crossing intersection
times form the traffic signal o Franconia Road (VA 644) Eastbound and Frontier Drive

intersection

The mitigation measures were developed to ensure the intersections would operate in a safe manner for all
modes. This included assigning adequate pedestrian crossing times for any signalized intersection that required a
change in the number of approach lanes and recommending non-motorized bridges to ensure bicycle and
pedestrians can safely cross when an at grade crossing would not be safely accommodated. It is assumed that all
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planned roadway improvements and mitigation would follow the American Association of State Highway
Transportation Officials, VDOT, and FCDOT requirements to ensure all vehicle, bicycle, and pedestrian
movements are designed to the latest safety standards.

Overall, the study area would no longer experience corridor-level impacts along Frontier Drive or Loisdale Road
resulting in changing the Build Condition impacts from direct, long-term, major adverse to no measurable direct,
long-term impacts under the Build with Mitigation Condition. Isolated intersection improvements aimed at
addressing the Build Condition impacts specifically along Loisdale Road, Frontier Drive, and the Frontier Drive
Extension would be addressed under the Build with Mitigation Condition. This would result in changing the
impacts from direct, long-term, adverse impacts to direct, long-term, beneficial impacts, since the operations
would improve to a better operation than the No-build Condition. There would be no failing Interstate facilities
under the Build Condition and Build with Mitigation Condition; therefore, there would be no measurable direct,
long-term impacts to the Interstate system (see Section 6.6.7.3).

The construction impacts would change from direct, short-term, adverse impacts under the Build Condition during
construction to direct, short-term, major adverse impacts under the Build with Mitigation Condition during
construction. This change reflects the short-term impacts from adding roadway construction related trips caused
by trucks, employees, and equipment as well as intermittent lane or road closures at locations where the roadway
improvements would occur.

6.6.7 Freeway Analysis Summary

The Highway Capacity Software (HCS) Version 6.65 was used to determine the Interstate operations for these
key on- and off-ramps. The HCS modules follow the HCM uninterrupted flow procedures called freeways. The
Interstate system is a network of signed roadways that crisscross the country from coast to coast (east-west) and
border to border (north-south) and operate as freeways or uninterrupted vehicle flow. Interrupted vehicle flow
refers to the roadways with traffic signals, stop signs, and roundabouts.

Based on the proposed FBI trip distribution, 70 percent of forecasted FBI vehicle trips would use the Interstate
system (1-95/1-495, 1-395, or 1-495) to access the proposed site. Reflecting the importance of the Interstate system
serving the Springfield site, all three Interstates were evaluated to determine whether or not the added vehicle
trips would cause any failing interstate facilities. Based on the agreed Springfield Site Transportation Agreement,
the evaluated Interstate facilities focused on the peak direction only and at the primary off-ramps serving the
inbound forecasted FBI vehicle trips during the AM peak hour and the on-ramps serving the outbound forecasted
FBI vehicle trips during the PM peak hour.

6.6.7.1 Freeway Facilities Types Studied

Several freeway facility types were evaluated including diverge, merge, weave, and complex ramp designs
including more than one facility type. In total, the analysis included the evaluation of one diverge (off-ramp), three
merges (on-ramp), two weaves, and two complex ramp designs composed of diverge, ramp, and merge areas.
Diverge facilities represent an off-ramp from the freeway. Merge facilities represent an on-ramp to the freeway.
Weave facilities represent an on-ramp followed by an off-ramp that share the same lane and are spaced close
enough to create a crisscross vehicle pattern caused by vehicles entering the freeway potentially blocking
vehicles exiting the freeway or vice versa. The vehicle volumes combined with the distance between the on- and
off-ramps help determine if a facility qualifies as a weave or two separate merge and diverge areas (HCM,
Equation 12-4; TRB 2010). Figures 6-12 and 6-13 illustrate a typical diverge and merge facility, respectfully.
Figure 6-14 illustrates a typical weave facility.
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Typical Diverge Facility

Figure 6-12:
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Typical Merge Facility

Figure 6-13:
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Figure 6-14: Typical Weave Facility
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Freeway facilities are evaluated based on the density of vehicles. The higher the density, the slower the vehicles
travel and the worse the operations. Based on the vehicle density, the HCM provides LOS equivalents to
represent the driver’s perception of the facility operation. Table 6-12 contains the HCM freeway LOS.
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Table 6-12: HCM Weaving Segments, Merge, and Diverge Facilities Level of Service

Density

(passenger Description
cars/mile/lane)

Less than or
equal to 10

>10-20 Passing operation
>20-28
>28-35

>35 Unstable conditions

molo|w| »

Demand
Exceeds
Capacity

Source: TRB (2010)

Above capacity and
unstable conditions

-

All Interstate facilities were evaluated based on a PHF of 0.92 (ratio of the 60-minute volume divided by 4 times
the highest 15-minute volume), the lowest accepted by VDOT’s Traffic Impact Analysis Regulations (VDOT
2012b) to be consistent for all three sites and a conservative value for the analysis of future facilities. This PHF is
also the same PHF used to evaluate all intersection facilities within the study area.

6.6.7.2 Freeway Facilities Evaluated

The following facilities were evaluated:

AM Peak Hour Inbound Flows
e Ramp Diverge: 1-95 northbound to Loisdale Road/Spring Mall Drive
e Complex Section: 1-95/1-495/1-395/1-495 to Franconia Road (VA 644) eastbound
PM Peak Hour Inbound Flows
o Weave Section: Fairfax County Parkway between 1-95 northbound off-ramp and 1-95 southbound on-
ramp/Backlick Road northbound
o Weave Section: 1-95 southbound between Fairfax County Parkway on-ramp and Fairfax County
Parkway off-ramp
e Complex Section: Franconia Road westbound to 1-95/1-495/1-395/1-495
0 Ramp Merge: Franconia Road (VA 644) westbound ramp to 1-95 NB/I-495 EB
0 Ramp Merge: Franconia Road (VA 644) westbound ramp to [-395 NB
0 Ramp Merge: Franconia Road (VA 644) westbound ramp to [-495 NB

[-95 Northbound to Loisdale Road/Spring Mall Drive
This facility is a five-lane facility with four through lanes and one lane serving the off-ramp. There is a 370-foot

deceleration lane serving the off-ramp.

[-95/1-495/1-395/1-495 to Franconia Road (VA 644) Eastbound
This facility is composed of three parts: part one is a four-lane facility with two through lanes and two-lanes

serving the off-ramp to Franconia Road westbound, part two is a one-lane ramp facility, and part three is a three-
lane facility with two through lanes serving Franconia Road eastbound and one-lane serving the on-ramp from I-
95/1-495/1-395/1-495.
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Fairfax County Parkway between [-95 Northbound off-ramp and 1-95 Southbound on-ramp/Backlick Road
Northbound

This facility is a three-lane facility along the Fairfax County Parkway mainline with two through lanes and one lane
serving the on- and off- ramps. There is a 340-foot distance between the on- and off- ramps and two maneuvering
lanes (minimum number of lanes in use to either enter or exit Fairfax County Parkway).

[-95 Southbound between Fairfax County Parkway on-ramp and Fairfax County Parkway off-ramp

This facility is a five-lane facility along the freeway mainline with four through lanes and one lane serving the on-
and off-ramps. There is an 800-foot distance between the on- and off-ramps and two maneuvering lanes (the
minimum number of lanes in use to either enter or exit the freeway).

Franconia Road Westbound to 1-95/1-495/1-395/1-495

This facility is composed of three parts: part one is a three-lane facility with one through lane and two lanes
serving the off-ramp to the Interstates, part two is a one-lane ramp facility, and part three is three merge facilities
described below:

e 1-95 NB/I-495 EB merge is a four-lane facility with three through lanes serving the freeway mainline, one
lane serving the on-ramp from 1-395 with a 4,000-foot acceleration lane, and one lane serving the on-
ramp from Franconia Road with an 675-foot acceleration lane (It was agreed by VDOT that this merge
facility would be analyzed as a four-lane mainline and one-lane on-ramp due to the 4,000-foot
length of the lane originating from [-395)

e 1-395 NB merge is a four lane facility with three through lanes serving the freeway mainline and one lane
serving the on-ramp from Franconia Road with a 750-foot acceleration lane

e 1-495 NB merge is a four lane facility with three through lanes serving the ramp to 1-495 and one lane
serving the connecting on-ramp from Franconia Road with a 700-foot acceleration lane

Because two of the facilities connecting all three Interstates to Franconia Road were composed of a set of
complex merges and diverges, these facilities were evaluated by analyzing each component separately (diverge,
ramp, merge). The HCM provides three tables to examine each component. If the facility capacity was lower than
the table values, it was concluded that the facility would pass. Figures 6-15, 6-16, and 6-17 illustrate the two
complex facilities.
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Figure 6-15:  1-95/1-495/1-395/1-495 Off-ramp to Franconia Road Eastbound
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Figure 6-16:  Franconia Road Westbound to 1-95 NB/I-495 EB/I-395 NB/I-495 NB
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Figure 6-17:  Franconia Road On-ramp to 1-95 NB/I-495 EB
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6.6.7.3 Freeway Analysis

Based on the analysis performed using HCS, one Interstate facility would be projected to fail during the AM peak
hour. The diverge facility serving FBI vehicle trips from 1-95 from the south to Loisdale Road/Spring Mall Drive
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would result in a failing freeway facility (LOS E). Table 6-13 contains the Build with Mitigation Condition HCS
freeway analysis.

Table 6-13: Build with Mitigation Condition Freeway Analysis

Facility Density

Freeway Analysis Type (pc/mifin) LOS Check
[-95 Northbound to Loisdale Road/Spring Mall Drive (AM only) Diverge 37.3 E
Fairfax County Parkway between 1-95 NB off-ramp and 1-95 SB
on-ramp/Backlick Road Northbound (PM only) e ZEA © FEB5
[-95 Southbound between Fairfax County Parkway Westbound
and Fairfax County Parkway Eastbound (PM only) Weave 21.9 C FEB5
Franconia Road Westbound to 1-395 Northbound (PM only) Merge 24.9 C Pass
Franconia Road Westbound to 1-495 Northbound (PM only) Merge 16.5 B Pass
Franconia Road Westbound to 1-95 Northbound/I-495
Eastbound (PM only) R A = e

Notes: LOS = Level of Service;
Density = Passenger cars per mile per lane (pc/mi/In)
Not Reported = Roadway flow rate exceeds capacity

An additional analysis was conducted on the complex set of ramps between 1-95/1-495/1-395/1-495 and Franconia
Road for both the inbound AM peak hour from the Interstates and outbound PM peak hour to the Interstates.
Using the HCM Exhibits 13-8, 13-9, and 13-10 (TRB 2010), three parts of the complex ramp system were
measured: diverge area, mainline ramp, and merge area(s). The free flow speeds were assigned the speed limit
to be conservative and as agreed in the Springfield Site Transportation Agreement. A special free flow study was
performed to check one ramp, since the preliminary finding was the ramp would result in a failing operation based
on using the speed limit (see Free Flow Speed Study). Table 6-14 contains the HCM freeway analysis covering
the off-ramp to Franconia Road eastbound during the AM peak hour. Table 6-15 contains the HCM freeway
analysis covering the on-ramp from Franconia Road to the Interstate.
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Table 6-14: HCM Freeway Analysis Covering Off-ramp to Franconia Road Eastbound

Posted Number DEMETe

HCM Flow
Speed of . Check

L Capacity 2 Rate

Limit Lanes
(pc/h)
Southbound Off-ramp from 1-95/1-495/1-395 to Franconia Road Eastbound (AM Peak Hour)

Upstream Freeway Segment 55 3 6,750 3,078 Pass
Upstream Diverge Influence Area 55 3 4,400 3,078 Pass
Downstream Highway Segment 35 3 5,700 2,883 Pass
Downstream Merge Influence Area 35 3 4,600 2,883 Pass
Ramp Roadway 25 1 2,000 1,971 Pass

@ Exhibits 13-8, 13-9, 13-10 (TRB 2010)
Notes: Capacity = Passenger cars per hour (pc/h)

Table 6-15: HCM Freeway Analysis Covering On-ramp from Franconia Road Westbound
Demand

Posted Number HCM Flow
Speed of c L Check

Limit Lanes apacity REUS

(pc/h)

Northbound On-ramp from Franconia Road Westbound to 1-95/1-495/1-395 (PM Peak Hour)
Upstream Highway Segment 35 3 5,700 2,709 Pass
Upstream Diverge Influence Area 35 3 4,400 2,709 Pass
Downstream Freeway Segment (1-95 NB/I-495 EB) 55 4 9,000 8,004 Pass
Downstream Merge Influence Area (1-95 NB/I-495

EB) 55 4 4,600 1,657 Pass
Downstream Freeway Segment (1-395 NB) 55 3 6,750 4,504 Pass
Downstream Merge Influence Area (I-395 NB) 55 3 4,600 3,168 Pass
Downstream Freeway Segment (1-495 NB) 50 3 6,750 3,222 Pass
Downstream Merge Influence Area (1-495 NB) 50 3 4,600 1,984 Pass
Ramp Roadway 25 1 1,900 1,861 Pass

a Exhibits 13-8, 13-9, 13-10 (TRB 2010)
Notes: Capacity = Passenger cars per hour (pc/h)

If any of the Interstate facilities failed, an addition test was agreed on based on the Springfield Site Transportation
Agreement to determine if the difference in vehicle density between the No-build Condition and Build Condition
was greater than five percent. This difference would confirm that the forecasted FBI vehicle trips significantly
contributed to the facility failing.

Based on the additional analysis, the failing interstate facility would not contribute more than five percent to
vehicle density, thus the facility is not impacted by the addition of forecasted FBI vehicle trips. Table 6-16 contains
the Build with Mitigation Condition additional freeway analysis.
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Table 6-16: Build with Mitigation Condition Freeway Analysis

- . . Density Density AM
Additional Freeway Analysis Condition ety | B e | @hesk
1-95 Northbound to Loisdale Road/Spring Mall Drive (AM No-build 361
- orthbound to Loisdale Roa ring Mall Drive
only) Pring ( Build with 373 3.3% S
Mitigation '

Notes: Density = Passenger cars per mile per lane (pc/mi/ln)

Free Flow Speed Study

A special free flow speed study was performed for the loop ramp from 1-95/1-495/1-395/1-495 to Franconia Road
eastbound, since using the posted speed limit as the free flow speed resulted in a failing ramp operation. It was
necessary to verify the failing condition by obtaining field data in the analysis. Free flow speed refers to the
vehicle speed that occurs during off-peak hours with minimal or no traffic to slow a vehicle. On Tuesday, May 5,
2015 through Wednesday, May 6, 2015, automatic traffic recorders (ATR) were placed on the loop ramp spread
200 feet apart to capture the speeds for each vehicle covering a 48 hour period. The ATRs were planned to
collect 48 hours of data; however, a vehicle in the 43rd hour damaged the tubes and the counts stopped being
recorded. The data collected still provided plenty of sample data to develop an accurate free flow speed. Figure 6-
18 shows the ATR locations.

Figure 6-18: ATR Locations for Speed Study
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The speed values were extracted from the ATRs. Eight groups of speeds were developed between 0 and 50 mph.
The ATR values were extracted in 15-minute increments covering the 43-hour period the ATRs collected data and
placed into the appropriate speed group. Each 15-minute data sample was ordered by speed group. Based on the
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results, the average speed was 28 mph and the 85th percentile speed (85th percentage speed in this case as
well) was 32 mph over the entire study period. When removing the peak periods, the average speed was still 28
mph, but the 85th percentile speed was 33 mph. Since the free flow speed is the measurement of the speed
during non-congested periods, the 33 mph was assigned the free flow speed for the loop ramp. Once the analysis
adjusted for the change in free flow speed from 25 mph to 33 mph, the facility no longer failed since the capacity
of the ramp increased from 1,900 vehicles per hour to 2,000 vehicles per hour. Figure 6-19 shows the percent of
vehicle speeds by time of day.

Figure 6-19: Loop Ramp Percent of Vehicle Speeds by Time of Day
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6.6.8 Entry Control Facility Summary

The ECF analysis was performed once the complete set of external roadway mitigation was established. All
mitigation measures were coded into TransModeler™ and several scenarios were tested to determine the
minimum number of lanes capable of handling the AM peak hour forecasted FBI vehicle trips. It was determined
that five lanes at the Site South Access and two lanes at the Site East Access were required to handle the
forecasted demand, although four lanes at the Site South Access may have worked if more queue space was
available between the ECF and Frontier Drive Extension. This resulted in the following breakdown of vehicles
between the two ECFs:

e South Entrance from Frontier Drive Extension: 683 vehicles  or 67 percent
o East Entrance from Metropolitan Center Drive: 341 vehicles  or 33 percent

Following the process to ensure statistical accuracy for the simulations, TransModeler™ was used to run 25
simulations for each scenario to calculate the standard deviation based on the VHT metric. Appendix E11
contains the statistical results for determining the minimum number of TransModeler™ simulations required to be
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within plus or minus 2 percent at the 95th percentile confidence interval. After the statistical procedure, the
following six scenarios were completed:

Site South Access and Frontier Drive intersection and Site East Access and Metropolitan Center Drive STOP-sign
controlled (Metropolitan Center Drive westbound approach only)
1. Three lanes at the Site South Access and one lane at the Site East Access

2. Four lanes at the Site South Access and two lanes at the Site East Access
3. Five lanes at the Site South Access and two lanes at the Site East Access

Site South Access and Frontier Drive intersection traffic signal controlled and Site East Access and Metropolitan
Center Drive STOP-sign controlled (Metropolitan Center Drive westbound approach only)
4. Three lanes at the Site South Access and two lanes at the Site East Access

5. Four lanes at the Site South Access and two lanes at the Site East Access
6. Five lanes at the Site South Access and two lanes at the Site East Access

Depending on the type of traffic control used for the intersection at the Frontier Drive Extension and Site South
Access, the number of lanes required to keep the queues from spilling into the intersection ranges between four
and five lanes. Under a STOP-sign controlled operation, the ECF would require five lanes but only four lanes
under a traffic signal control. Both scenarios would fail with three lanes resulting in the average queue length for
all lanes exceeding the average capacity from 663 feet to 739 feet depending on the intersection control type.
Under STOP-control, four lanes would result in the average queue length for all lanes exceeding the capacity by
78 feet. The signal control provides a means of balancing the arrivals in a more consistent manner, thus allowing
more time for the vehicles in queue to clear before a new wave of arrivals enters the queue. At four lanes with a
signal controlling the intersection, the balance allows enough time for the lanes to clear before the next wave
arrives. Under a STOP-sign controlled intersection, vehicles traveling on Frontier Drive Extension in the
westbound direction temporally halting vehicles waiting to turn into the ECF would be the only means of
controlling the arrival rate of vehicles.

The Site East Access would require two lanes to avoid a queue backing up onto Metropolitan Center Drive. One
lane would result in a queue extending over 730 feet beyond the entrance to the site. Table 6-17 contains the
ECF results with a STOP-controlled intersection serving the Site South Access and table 6-18 contains the ECF
results with a traffic signal controlling the intersection serving the Site South Access.
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Table 6-17: ECF Analysis Results with STOP-controlled Intersection Serving Site South Access

Three and One Lane Four and Two Lanes ‘ Five and Two Lanes
Vehicles Proposed | Average @ Maximum Vehicles Proposed | Average Maximum Vehicles Proposed Average Maximum
Processed Length Queue Queue Processed Length Queue Queue Processed Length Queue Queue
Entrance Lanes Vehicles Feet Pass/Fail Vehicles Feet Pass/Fail Vehicles Feet Pass/Fail
Pass
2 Pass
Site South 3 194 165 192 1,035 Pass
Access 4
5
Average 165 828
1
Site East Access 2 205 435 661 1,174
Average 435 1,174

Table 6-18: ECF Results with a Traffic Signal Controlling the Intersection Serving the Site South Access

Three and Two Lanes Four and Two Lanes ‘ Five and Two Lanes
Vehicles Proposed | Average @ Maximum Vehicles Proposed | Average Maximum Vehicles Proposed Average Maximum
Processed Length Queue Queue Processed Length Queue Queue Processed Length Queue Queue
Entrance Lanes Vehicles Feet Pass/Fail Vehicles Feet ‘ Pass/Fail ‘ Vehicles Feet Pass/Fail
Pass Pass
2 Pass Pass
Site South 3 205 165 265 842 Pass Pass
Access 4 Pass Pass
5 _ Pass
Average 165 780 Pass Pass
1 180 415 62 157 Pass Pass
Site East Access 2 180 435 66 174 Pass Pass
Average 425 166 Pass Pass
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6.6.9 Signal Warrant Analysis Summary

A signal warrant analysis is a quantitative assessment based on traffic volumes and established standards to
determine whether installing a traffic signal at a specific intersection is justified, or warranted. The signal warrant
analysis was conducted following the guidelines from the 2009 Manual on Uniform Traffic Control Devices
(MUTCD) (FHWA 2012). To be consistent for all three proposed sites the Virginia Supplement to the 2009
MUTCD, 2011 Edition (VDOT 2011) guidelines were also employed. Combining both methods provides an
analysis of two signal warrants per intersection, an average daily traffic (ADT) warrant and a peak hour warrant.

The ADT warrant (following the VDOT guidelines) compares a forecasted ADT volume for the intersection to
minimum established ADTs based on the number of lanes along the two intersecting roadways. The forecasted
intersection ADT is calculated by applying a 10 percent factor to the AM peak hour forecasted volumes (highest
left-turn volume). The volumes are then compared to several tables in the VDOT MUTCD Supplement. The first
table in the VDOT MUTCD Supplement contains the urban area minimum vehicle volumes to qualify the
intersection; the second table in the VDOT MUTCD Supplement contains the urban area interruption of
continuous traffic vehicle volumes to qualify the intersection. Both tables also contain 80th percentile volumes for
both cases, which is used in urban areas. Based on the ADT warrant analysis, the Frontier Drive Extension and
Site South Access intersection could benefit from a traffic signal but would not meet all the ADT warrants. Table
6-19 contains the ADT warrant summary.

Table 6-19: ADT Warrant Analysis

Forecasted Warrant
Warrant ADT Minimum Limit Warrant
. . Check
vehicles vehicles
Frontier Drive Extension and Site South Access
Warrant 1A — Minimum Vehicular Volume 12,280 9,600 Meets
Warrant 1B — Interruption of Continuous Traffic 12,280 14,400
o 12,280 7,680 Meets
Warrant 1C — Combination of 1A and 1B (80%)
12,280 11,520 Meets

The peak hour warrant following the MUTCD requires two categorical tests. If either of the tests passes, then the
intersection meets the warrant. The first category includes three tests: a test of the intersection delay under
STOP-sign control, a test of the minor street vehicle volume, and a test of the total intersection volume. The
intersection delay test determines if the intersection is under a STOP-control, if the delay for the minor-street
would exceed four vehicle-hours (number of vehicles in queue times approach vehicle delay) for one lane. The
minor street vehicle volume approach test determines whether or not the vehicle volume exceeds 100 vehicles for
one lane. The third test of the total intersection volume examines if the total volume entering the intersection
exceeds 650 vehicles for a three lane approach. The second categorical test includes one test based on a plotted
chart published in the MUTCD (figure 4C-3; FHWA 2012). The chart plots the highest minor street approach
volume against the total major street approach volumes. If the plotted point for the highest minor street approach
falls higher than the appropriate curve (based on number of lanes for the major and minor approaches), the peak
hour warrant is met.

Based on the peak hour warrant analysis, the intersection of Frontier Drive Extension and the Site South Access
would not meet the warrant. The intersection fails all parts of the peak hour warrant except for the total entering
volume due to low volumes projected to exit from the minor street and low volumes projected along the Frontier

FBI Headquarters Consolidation
U.S. General Services Administration 6-73 Transportation Impact Assessment
Springfield



Drive Extension traveling in the westbound direction. Table 6-20 contains the peak hour warrant analysis results.
Figure 6-20 shows the MUTCD plotted graph with the intersection point plotted.

Table 6-20: Peak Hour Warrant Analysis

Forecasted Warrant Category = Overall
ADT Minimum Limit Check Check

Frontier Drive Extension and Site South Access

Warrant

Warrant 3A1 — Total Stopping Time <0.01 hour 5 hours
Warrant 3A2 — Minor Street Volume 62 vehicles 150 vehicles
Warrant 3A3 — Total Entering Volume 1,128 vehicles 800 vehicles
Warrant 3B — Plotted Point Falls Above Curve See Figure 6-20

Source: FHWA (2012)

Figure 6-20: MUTCD Warrant 3B - Peak Hour Warrant with Intersection Point Plotted
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6.6.10 Left-turn Unsignalized Intersection Warrant Analysis

The intersection of the Frontier Drive Extension and Site South Access did not meet either warrant to support the
placement of a traffic signal. Therefore, the intersection was further studied to determine if a left-turning lane
would be warranted to support a heavy volume of FBI vehicle trips forecasted (over 600 vehicles). Based on the
VDOT Access Management Design Standards for Entrances and Intersections, Appendix F (VDOT 2008), a
special plotted chart must be used to determine if the intersection warrants a left-turn lane (VDOT 2008). If the
plotted point is to the right of the plotted curve representing the lowest left-turn storage value (50-foot lane), the
intersection warrants a turning lane.

Based on the plotted point, the intersection does seem to warrant at least one left-turn lane (the plotted point is off
the chart to the right, but below the plotted curves). The VDOT Access Management Design Standards for
Entrances and Intersections (VDOT 2008) also states that dual left turn lanes should be considered when the
hourly volumes exceed 300 vehicles. This statement recommends a dual left turn operation under signal control
based on a volume over 600 vehicles. The Synchro™/SimTraffic™ analysis demonstrated that this intersection
would operate at LOS A and have a 95th percentile queue under 100 feet operating as an unsignalized
intersection. Therefore, it is recommended to have a left-turn lane to handle the large forecasted volume, but not
a traffic signal because the intersection failed both traffic signal warrants. Figure 6-21 contains VDOT left-turn
signal warrant for the Frontier Drive Extension and Site South Access intersection with the intersection point
plotted.
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Figure 6-21:  VDOT Left-turn Warrant for Frontier Drive Extension and Site South Access with Intersection
Point Plotted
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6.7 Overall Summary

The following summarizes the conclusions of the transportation evaluation:

A total of 3,296 AM peak hour and 3,047 PM peak hour person trips are projected to be added to all modes of
transportation. Total Metrorail and Fairfax Connector transit trips are projected as 1,424 AM peak hour and 1,317
PM peak hour trips. Total vehicle trips are projected as 1,099 AM peak hour and 1,015 PM peak hour trips. The
remaining trips would be commuter rail, commuter bus, bicycle, or walking trips.

The pedestrian network would expand under the No-build Condition with the inclusion of the Frontier Drive
Extension and Metropolitan Center Drive Extension providing a new connection between the Franconia-
Springfield Metro Station and Loisdale Road serving Metropolitan Center Drive and the Northern Virginia
Community College (NVCC). The inclusion of the Springfield site would allow for the same connections as the No-
build Condition, as well as a new connection as part of the recommended mitigation to be provided between
Frontier Drive Extension and Franconia-Springfield Parkway directly serving an access point to the Springfield
site. This new connection would provide for direct pedestrian connections between the Metrorail station and the
Springfield site as well as the NVCC and proposed development near the site, thereby encouraging non-vehicular
travel. It is assumed that all sidewalk curb ramps located adjacent to the parcel would also be constructed to ADA
compliance.

The bicycle network would expand with the inclusion of the Frontier Drive Extension and Metropolitan Center
Drive Extension providing new access between Frontier Drive and Loisdale Road. As part of the recommended
mitigation, a new connection would be provided between Frontier Drive Extension and Franconia-Springfield
Parkway directly serving an access point to the Springfield site. These new connections would provide for an
interconnected bicycle network linking all proposed bicycle facilities in the study area and would encourage
bicycle use to access the Springfield site.

The transit network (Metrorail, Metrobus, and Fairfax Connector) would not be affected by development of the
proposed action at the Springfield site. The Franconia-Springfield Metro Station and all bus service would operate
below capacity with the addition of the forecasted background growth and transit trips from the Springfield site.
Three new bus bays are to be added to the Franconia-Springfield Metro Station and would accommodate the
projected bus demand, including recommended shuttle buses operating between the station and Springdfield site.
It is assumed that WMATA would follow their long-term plan to address growth-related capacity issues for both
bus and rail operations.

Parking availability would remain the same because the Springdfield site would accommodate all parking needs
on-site and implement a robust Transportation Management Plan to discourage employees from seeking
alternative parking options in the nearby neighborhoods.

Truck access would be designed to accommodate the Springfield site from Loisdale Road at all times. This plan is
not the official plan, but a plan to evaluate as part of the EIS. The Loisdale Road access would operate as a truck
only access point, although it is assumed that all truck deliveries would be scheduled during the off-peak hours.

The traffic operations at one intersection (Franconia-Springfield Parkway at Manchester Boulevard/Beulah Street)
currently operate at an unacceptable level of service under the Existing Condition. Once the background growth,
planned developments, and planned improvements are added (No-build Condition), the same intersection would
continue to fail. There are a number of planned roadway improvements within the Springfield site study area to
compensate for the vehicle trips added from the background growth.

The addition of the Springdfield site to the traffic network would result in three intersections operating at an
unacceptable level of service. These three failing intersections would experience equal or better operations than
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the No-build Condition as a result of recommended mitigation that include new turning lanes, extended turning
lane lengths, new travel lanes, and a new roundabout. Overall, the roadway non-Interstate network would operate

much better and experience shorter queues with the addition of the recommended mitigation when compared to
the No-build Condition.
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APTA American Public Transit Association
ATR Automated Traffic Recorder

B

BLS Bureau of Labor Statistics

C

CEQ Council on Environmental Quality
CFR Code of Federal Regulations

CuUP Central Utility Plant

D

DDOT District Department of Transportation
DTA dynamic traffic assignment

E

ECF Entry Control Facility

EIS Environmental Impact Statement

F

FBI Federal Bureau of Investigation

FXC Fairfax Connector

FCDOT Fairfax County Department of Transportation
FHWA Federal Highway Administration

G

GIS Geographic Information Systems
U.S. General Services Administration 8-1
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GSA

GSF

HAWK
HCM
HCS
HQ
HOV

ISC

ITE

JEH

LCT

LOS

MEV
M-NCPPC
mph
MUTCD

MWCOG

NCPC
NCR
NEPA

NFPA

General Services Administration

Gross Square Feet

High Intensity Activated Crosswalk
Highway Capacity Manual
Highway Capacity Software
Headquarters

High Occupancy Vehicle

Interagency Security Committee

Institute of Transportation Engineers

J. Edgar Hoover

Loudoun County Transit

Level of Service

million entering vehicles

Maryland National Capital Park and Planning Commission

miles per hour

Manual on Uniform Traffic Control Devices

Metropolitan Washington Council of Governments

National Capital Planning Commission

National Capital Region
National Environmental Policy Act

National Fire Protection Association

U.S. General Services Administration
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OPO Old Post Office

P

PHF peak hour factor

P-MD Prince William Metro Direct

PRTC Potomac and Rappahannock Transportation Commission
R

RDF Remote Delivery Facility

RFDS Reasonably Foreseeable Development Scenario
S

SDDCTEA Surface Deployment and Distribution Command Transportation Engineering Agency
SF Square Foot

SOV Single Occupant Vehicle

T

TAZ Transportation Analysis Zone

TDM Travel Demand Management

TIA Transportation Impact Assessment

TIP Transportation Improvement Program

TMP Transportation Management Plan

TRB Transportation Research Board

TWSC Two-way STOP-Controlled

U

u.s. United States

uUsDOJ U.S. Department of Justice

\%

vic volume-to-capacity ratio

VC Visitor Center

U.S. General Services Administration 8-3
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VDOT

Virginia Department of Transportation

VHT Vehicle hours of travel

vph vehicles-per-hour

VRE Virginia Railway Express

W

WMATA Washington Metropolitan Area Transit Authority
U.S. General Services Administration 8-4
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